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PHYSICS — MINOR
’Paper : MN-2
(Basic Physics - II)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.
1. Answer any five questions : 3x5

(2)

(b)
(©)
(d)

(e)
®

(8
(h)

2. (a)
(b)
(©)

What is meant by thermal equilibrium between two bodies? What is the thermodynamic coordinate

which is common to bodies in thermal equilibrium?

State Clausius’s theorem.
State three basic postulates of kinetic theory of gases.

An ideal gas expands isothermally from a volume of 100 cc to 300 cc. Find the change in entropy
of the gas.

Using Lorentz force equation, find out the dimension of magnetic field B.

Calculate the net electric flux through the curved surface of a hemisphere of radius R due to a
charge q placed at the centre of the hemisphere (centre of the sphere of which the hemisphere
is a part).

Show that electrostatic lines of force must always be perpendicular to an equipotential surface.

State Ampere’s circuital theorem.
Answer any five questions taking at least one from each Group.

Group - A
State Gauss’ law in electrostatics.
A charge q is placed at the centre of a cube of sides a. Find the electric flux through one face.
A thin spherical shell of radius R carries a uniformly distributed charge Q.

(i) Use Gauss’ law to find the electric field at a distance r from the centre of the sphere for
both »> R and r <R.

(i) Find the potential at r for both the above cases. 2+3+(1%+11)+(2+2)
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(2)
(b)

(c)

(a)

(b)
(©)

(2)
(b)

(c)

(d)

(a)
(b)
(c)

(2)
(b)

(©
(d)

Write down the Lorentz force law. Show that magnetic field does no work.

Write down the Biot Savart’s law. Consider a circular ring of radius R carrying a current /. Find
out the magnetic field at a point on the axis of the ring at a distance z from the centre.

A region has a uniform electric field given by E f and a uniform magnetic field given by Bof .
Find the velocity of a particle which moves uniformly along the Z axis in this region.
2+4)+(2+2)+2

What is electric dipole moment? Calculate the electric potential at any point (7, 8) due to an electric
dipole.
Find the capacitance of a spherical capacitor of radius R.

Write down the characteristics of a conservative electrostatic field.

Determine if the following field E = k (—fy + j‘x) is conservative. (143)+4+(2+2)

Group - B

State Maxwell’s law of distribution of molecular speed, explaining all the symbols.

What do you mean by the most probable speed of gas molecules? Use Maxwell’s speed distribution
law to find the most probable speed of gas molecules.

Draw Maxwell’s distribution of speed for two different gases having mass of molecules m; and
m, where (m; > m,).

What do you mean by r.m.s speed of a gas? How does it depend on temperature?
2+(2+3)+2+(2+1)

What are state functions? Give two examples from thermodynamics.

Show that in an adiabatic process P¥V" = constant, (where y = Cp/Cy).

Prove that the slope of an adiabatic curve is y times the slope of an isothermal curve at same point
on a PV diagram. Give a schematic plot of the two processes in the same PV diagram.
: 3+4+(3+2)

What is the Zeroth law of thermodynamics?

What do you mean by exact differential? What can you say about adiabatic work in the context
of exact/inexact differentials?

Write down the Kelvin-Planck and the Clausius statements of the second law of thermodynamics.

A Carnot engine works between the temperature 427°C and 227°C. Find its efficiency..
2+(2+2)+4+2
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Determine Cp — Cy; for one mole of an ideal gas.

A reversible heat engine runs between two engines at temperatures of 400K and 200K. Another
engine running between two reservoirs has the same efficiency as the first one. If the colder of
its two reservoirs is at 0°C, what is the temperature of the hot reservoir in the Celsius scale?

What is a reversible process? What does the area of a reversible process in a P-V indicator
diagram imply? 4+4+(2+2)

Find the entropy change for the isothermal expansion of an ideal gas from volume V; to V, at
temperature T.
Starting from the Clausius’ statement, show that the entropy of a closed system keeps on increasing.

What is meant by absolute thermodynamic scale of temperature? How is it related to the ideal gas
scale? 4+4+(2+2)
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